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DETAILED ACTION 
Specification 

1 . The title of the invention is not descriptive. A new title is required that is clearly 
indicative of the invention to which the claims are directed. 

The following title is suggested: Method for Calculating Attributes of a 3-D 
Graphic Utilizing a Transform and Visibility Determination. 

Drawings 

2. The drawings are objected to under 37 CFR 1 .83(a). The drawings must show 
every feature of the invention specified in the claims. Therefore, the "vertex shader", 
"couple of instructions", and "discriminant" must be shown or the feature(s) canceled 
from the claim(s). No new matter should be entered. 

Corrected drawing sheets in compliance with 37 CFR 1.121(d) are required in 
reply to the Office action to avoid abandonment of the application. Any amended 
replacement drawing sheet should include all of the figures appearing on the immediate 
prior version of the sheet, even if only one figure is being amended. The figure or figure 
number of an amended drawing should not be labeled as "amended." If a drawing figure 
is to be canceled, the appropriate figure must be removed from the replacement sheet, 
and where necessary, the remaining figures must be renumbered and appropriate 
changes made to the brief description of the several views of the drawings for 
consistency. Additional replacement sheets may be necessary to show the renumbering 
of the remaining figures. Each drawing sheet submitted after the filing date of an 
application must be labeled in the top margin as either "Replacement Sheet" or "New 
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Sheet" pursuant to 37 CFR 1 .121 (d). If the changes are not accepted by the examiner, 
the applicant will be notified and informed of any required corrective action in the next 
Office action. The objection to the drawings will not be held in abeyance. 

Additional Note 

The specification (i.e. paragraph [0025]) and claim 2 refer to a "discriminant" and define 
it in terms of 2x2 matrix. However, this term does appear, upon examination, to be the 
correct term of art for this concept. Similar hidden surface removal techniques refer to 
this concept as a "determinant". In contrast, a discriminant relates to algebraic 
polynomial functions. 

Claim Rejections - 35 USC § 103 

3. The following is a quotation of 35 U.S.C. 103(a) which forms the basis for all 
obviousness rejections set forth in this Office action: 

(a) A patent may not be obtained though the invention is not identically disclosed or described as set 
forth in section 1 02 of this title, if the differences between the subject matter sought to be patented and 

the prior art are such that the subject matter as a whole would have been obvious at the time the 
invention was made to a person having ordinary skill in the art to which said subject matter pertains. 
Patentability shall not be negatived by the manner in which the invention was made. 

4. Claims 1 and 4 are rejected under 35 U.S.C. 103(a) as being unpatentable over 
Taylor et al, (US Pub 2003/0067473, herein referred to as "Taylor") in view of Duluk, Jr. 
et al. (US Patent 5574835, herein referred to as "Duluk"). 

As per claim 1 , Taylor teaches the claimed "calculating a triangular transform and 

*. • 

related position attributes corresponding to a triangular primitive with a transform 
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program consisting of a couple of instructions among a plurality of instnjctions of the 
vertex shader" by teaching of "a programmable vertex shader engine 202" (paragraph 
[0015]), by teaching of 'Typically, the vertex data is representative of geometric 
primitives (i.e. triangles)" (paragraph [0015]), by teaching of 'The code data takes the 
form of instructions" (paragraph [0016]), by teaching of "constant state data may 
comprises values in transformation matrices used to rotate graphically displayed 
objects" (paragraph [0016]), and by teaching of "Based on the state data provided by 
the host, the PVS engine 202 operates upon the graphics primitives" (paragraph [0017]) 
(P\/S=programmable vertex shader). Further, based upon how the actual instruction 
format is defined and based on how high or lower level of abstraction the instruction set 
is, one of ordinary skill in the art could achieve the transform in a couple of instructions. 
In this case, the examiner is interpreting "instruction" in a broader sense relating to 
vertex shaders and 3D graphics data. In contrast, the applicant in the specification at 
the end of paragraph [0007] refers to a "period" which may have a less broad or 
different interpretation in relation to the art. 

Taylor does not explicitly teach the claimed "determining whether the triangular 
transform is visible according to the position attributes of the triangular transform". 
Duluk teaches the claimed limitation by teaching of "Rendering is a multi-step process, 
and one way of listing the steps is as follows: 1) transformation ... 4) backrface culling" 
(col 1, lines 44-51) where back-face culling removes non-visible polygons (see figure 4) 
and by teaching of "The z component of the cross product of these two vectors 
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determines the direction the polygon is facing" (col 3, lines 37-40) where these vectors 
are related to the polygon's position. 

Taylor does not explicitly teach the claimed "calculating remaining attributes of 
the triangular transform if the triangular transform is visible or not calculating the 
remaining attributes of the triangular transform and culling the triangular transform if the 
triangular transform is invisible". Duluk teaches the claimed limitation by teaching of 
"back-face culling is the process of finding and removing backwards facing polygons" 
(col 3, lines 22-25) and by teaching of "At this point in the process, each polygon is 
already in screen coordinates, and must now be converted to a set of pixel color values 
... Shading, lighting, and color of the polygon are taken into account when the color 
value of each rasterized polygon pixel is computed" (col 4, lines 53-55 and col 4, lines 
60-62) where the color values, light, and shading are calculated using the remaining 
attributes. 

It would have been obvious to one of ordinary skill in the art at the time of 
invention to combine Taylor and Duluk. One advantage to the combination is provided 
by Duluk, which teaches of "DCR ... detect and eliminates polygons that are hidden 
behind other polygons or objects. If the number of polygons that are hidden is 
significant, performing DCR can significantly speed up the subsequent rasterization and 
display steps" (col 1, lines 58-63). 
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As per claim 4, Taylor teaches the claimed "wherein the remaining attributes of 
the triangular transform are calculated with a lighting program" by teaching of "DirectX" 
(a lighting program) (paragraph [0006]). 

5. Claims 2 and 3 are rejected under 35 U.S.C, 103(a) as being unpatentable over 
Taylor in view of Duluk in further view of Huang et al. (US Patent 661 1263, herein 
referred to as "Huang"). 

As per claim 2, Taylor does not explicitly teach the claimed limitations. Huang 

teaches the claimed limitations by teaching of the equation (x1 - x3)(y2 - y3) - (x2 - 

x3)(y1 - y3) (col 1 , lines 60-63). Taking the cross product of the claimed matrix 

according to: 

M = I a b I Determinant det(M) = ad - be 

|cd| 

yields (x1 - x0)(y2 - yO) - (x2 - xO)(y1 - yO) where the equations are the same If x3, y3 is 
substituted for xO. yO. Further, Huang teaches of visibility defined as D > 0 (col 1, lines 
40-45). 

It would have been obvious to one of ordinary skill in the art at the time of 
invention to combine Huang with the combinable system of Taylor and Duluk. One 
advantage to the combination is provided by Huang, which teaches of "The test for 
visibility is straightforward and is carried out in screen space. We calculate the outward 
normal for a polygon and examine the sign of this vector in z-axis component" (col 1 , 
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lines 33-37) and by teaching of "If a polygon can not be seen by a viewer from a point of 
view, then the polygon does not have to be rendered. Thus, the performance of the 
render engine 14 can be improved" (col 1 , lines 25-28). 

As per claim 3, Taylor does not explicitly teach the claimed "whether the 
triangular transform is visible is determined by determining whether a normal vector of 
the triangular transform is pointing outward". Huang teaches the claimed limitation by 
teaching of "In most cases, the culling test is to calculate the outward normal of a 
triangle and examine the sign of the determinant for the vertices coordinates of a 
triangle to differentiate the visible and invisible surface from a viewpoint of a viewer" (col 
1, lines 52-55). 

6. Claims 5-9 are rejected under 35 U.S.C. 103(a) as being unpatentable over 
Taylor in view of Duluk in further view of Priem (US Patent 6061066, herein referred to 
as "Priem"). 

■ 

As per claim 5, Taylor teaches the claimed "each of the three vertexes 
comprising at least a color attribute, and the light program is used for calculating the 
color attributes" by teaching of "Each triangle is defined by a set of vertices, where each 
vertex is described by a set of attributes. The attributes for each vertex can include 
spatial coordinates, texture coordinates, color data" (paragraph [0004]). 
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Taylor does not explicitly teach the claimed "wherein the triangular transform has 
three vertexes". Priem teaches the claimed limitation by teaching of "triangle 13a ... 
should be translated to screen space by a perspective transformation process" (col 4, 
lines 2-5) where the triangle 13a in figure 2 has three vertices. 

It would have been obvious to one of ordinary skill in the art at the time of 
invention to combine Priem with the combinable system of Taylor and Duluk. One 
advantage to the combination is provided by Priem, which teaches of "plurality of 
polygons 13 allows a variegated surface to be described by relatively simple 
approximations of individual areas of the surface 10" (col 3, lines 53-53) where the 
variegated (variety of colors) surface uses attributes to quickly process and accomplish 
this goal. 

As per claims 6 and 7, Taylor does not explicitly teach the claimed "wherein each 
of the vertexes comprises four color attributes" and does not explicitly teach the claimed 
"wherein the four color attributes are red, green, blue, and alpha attributes respectively". 
Priem teaches the claimed limitations by teaching of "attribute values are determined at 
each pixel for r, g, b colors; ... alpha;" (col 4, lines 27-31). 

As per claim 8, Taylor does not explicitly teach the claimed "wherein the 
triangular transform has three vertexes". Priem teaches the claimed limitation by 
teaching of "triangle 13a ... should be translated to screen space by a perspective 
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transformation process" (col 4, lines 2-5) where the triangle 1 3a in figure 2 has three 
vertices. 

Taylor does not explicitly teach the claimed "each of the vertexes comprising four 
texture attributes, and the lighting program is used for calculating the texture attributes". 
Priem teaches the claimed limitation by teaching of "attribute values ... two different sets 
of u and v texture coordinates" (col 4, lines 27-31). 

As per claim 9, Taylor does not explicitly teach the claimed "wherein each of the 
vertexes comprises 16 attributes". Priem suggests this limitation by teaching of "In all, 
more than ten attributes are evaluated in the particular embodiment. Other attributes 
may also be evaluated in the same manner as described in this specification" (col 4, 
lines 29-33) where one may add 6 additional attributes to make a total of 16 attributes. 
One advantage is added parameters to each vertex for more realistic rendering. 

7. Claim 10 is rejected under 35 U.S.C. 103(a) as being unpatentable over Taylor in 
view of Duluk in further view of Swanson (US Patent 5421028, herein referred to as 
"Swanson"). 

As per claim 10, Taylor does not explicitly teach the claimed "wherein each of the 
attributes of the vertexes has a data capacity of 4x32 bits". Swanson teaches the 
claimed limitation by teaching of "attribute data and primitives are sent through the 
pipeline together as data blocks. As used herein, a data block is typically a 32-bit word" 
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(col 6. lines 23-25). If one attribute required 4 consecutive data blocks then the attribute 
size would be 4x32 bits. 

It would have been obvious to one of ordinary skill in the art at the time of 
invention to combine Swanson with the combinable system of Taylor and Duluk. One 
advantage to the combination is provided by Swanson, which teaches of "data block is 
typically a 32-bit word" where such a standard data block size makes it easier to 
implement the overall system, and make it easier find other compatible parts that handle 
the same standard data block size for transferring and handling data in data streams. 

Conclusion 

Any inquiry concerning this communication or earlier communications from the 
examiner should be directed to Daniel F. Hajnik whose telephone number is (571) 272- 
7642. The examiner can normally be reached on Mon-Fri (8:30A-5:00P). 

If attempts to reach the examiner by telephone are unsuccessful, the examiner's 
supervisor, Ulka J. Chauhan can be reached on (571 ) 272-7782. The fax phone 
number for the organization where this application or proceeding is assigned is 571- 
273-8300. 
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Information regarding the status of an application may be obtained from the 
Patent Application Information Retrieval (PAIR) system. Status information for 
published applications may be obtained from either Private PAIR or Public PAIR. 
Status information for unpublished applications is available through Private PAIR only. 
For more information about the PAIR system, see http://pair-direct.uspto.gov. Should 
you have questions on access to the Private PAIR system, contact the Electronic 
Business Center (EBC) at 866-217-9197 (toll-free). 
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